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Assessment on the introduction risk of Bactrocera dorsalis] Hendel[] through 


imported fruits with fuzzy mathematics 

ZHANG Run-Jie[] HOU Bo-Hud] State Key Laboratory for Biocontrol and Institute of Entomology[] Zhongshan University[] 
Guangzhou 510275[] China[] 

Abstract [] The introduction risk of Bactrocera dorsali$] Hendel[]through imported fruits was assessed using fuzzy 
mathematics. Ап assessing parameter set was established[] which included 5 primary parameterd] species of imported 
fruits[] volume of imported fruits[] injury rate of imported fruits[] survival of В. dorsalis during the shipping[] and efficacy 
of quarantine[] and 9 secondary parameters] occurrence degree in the production area[] control efficacy in production area[] 
disinfestations before shipping[] shipping period[] condition of shipping[] limiting factor occurrence during shipping[] 
percentage of sampling[] injury rate of checked samples[] апа effects of quarantine treatment[]. The weight for each 
parameter was calculated through weight-analyzing method[] and a fuzzy decision model was developed to determine the 
introduction risk of B. dorsalis. Simulation results show that disinfestation. treatment before export and quarantine 
inspection to imported fruits arrived at port are very important to reduce risk. The volume of imported fruits and the 
limiting factor occurrence during shipping also contribute significantly to the value of introduction risk . 


Key words|[] Bactrocera dorsalis|] biological invasion[] introduction risk[] fuzzy decision[] assessment 


ШШППШПШПППППШППППППШППППППП 

1 ПО ШШШППШШППППШППШПППППППППП 

[| Yamamura and Katsumata[] 1999[] Yamamura et al .[] 

ШШППППШППППШППППШПШПШППППП 2001LIT] 00 E] B. D] HE B. HE B. DEO. DE 7E EE 7T EDI U. I 

ШППШПППШППППШППППППППППППП О 0 Bactrocera 4отзайЯ] Hendel O O O O DD 

П00000000000000000000 П00000000000000000000 

П0О0000000000000000000 П0000ШО000000000000000 

ПО Ш ЕРРОП 1977111 00 000000000 П000000000000000000000 
00000000 0199400 000000 0997 ° 000000000000000 





ШППППШППППППП 000 0“ 973”0 Ш 20026в111405Ш ü 00000000 0 304711620 
О0000000 0 5194900 ШОШОШФООООШООООООООО 0Е-пай0 E511 @ zsu. edu. сп 
ПООО Received[] 2004-08-200 0 O O O Ассеріеа0 2004-12-21 


222 U U D 0 Acta Entomologica Sinica 


48 [] 





2 O00000 


2.4 000000 

0000000000000000000 
ПООШООООООООООООООООШ 
0000000 50000000 900 10 
2.2 0П0000000 

0000 509 0007 = 60000000 
П00ШООШООО0 = 050% 000 П 
0000000 „= 000 < о, <0.250 0.25 < v, < 
0.500.5< 0, <0.75 0 0.75= = 20000000 


ШППШШШПШППППШПП 20 





01 О0000000ОООООООООНОО 
Table 1 A scheme of assessing parameters for introduction 
risk of Bactrocera dorsalis through imported fruits 
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Table 2 Grades of assessing parameters for introduction risk of Bactrocera dorsalis and their membership degree 


П ПП ПП П Grade and membership degree 
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0000 000 000 unu 000 0000 
Assessing parameter No risk Low risk Medium risk High risk Highly risk 
я =0 0< v, <0.25 0.25z v4 «0.5 0.5z v4 «0.75 0.75z в5<1 
со 00000 0000000 000000 0000 00000 
Species of import fruits 
000000 0000 000 0000 000 0000 
Volume of import fruits 01-500 00 0501-3000[ 00 [13 001 ~ 5 0000 05 00000000 
000000000 
Оссштепсе degree in production uuu üguuuu 0000 00000 000 
0000000 %П 
Control efficacy in production area 100 е С а dd 
ППППППППШ «n 
Disinfestation before shipping 100 = ыо 20750 <20 
00000000 AES ПП П ПП м 
Shipping period 0000 ü uuu uuu 0000000 0000 
00 0 0 0 0 
а 000000 0000 00000 UD 0000 
с: 0000000 0000000 0000000 0000000 0000000 
0000000000000 
[] Limiting factor occurrence during 000000 000000 000000 00000 00000000 
shipping 
00000 9 100 2.1- 99 1.6-2 1-1.5 <1 
Percentage of sampling 
000 %П 
Injury rate in checked samples : d ее im) аел 
ППППППППШ %0 100 91 ~ 99 51-90 20-50 <20 


Effects of quarantine treatment 
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Table 3 Judging matrix for the primary parameters 
and their weights 





U, Uz А U, U; m 
U, 1 1/3 1/5 1/7 1/9 0.0329 
Uz 3 1 1/3 1/5 1/7 0.0636 
U3 5 3 1 1/3 1/5 0.1295 
U4 7 5 3 1 1/3 0.2637 
U; 9 7 5 3 1 0.5098 


00000000 Species of imported fruif] 00000000 
Volume of imported и 00 ПП 000 0 O Infestation. rate. of 
imported frui[] UU] L1] D] D] 1. D. D. UU. О O Survival rate of flies 
during shipping] 000000 0 0 Efficacy of quarantine CR = 
0.05 «0.1 [] 0000 0 0 Meeting the requirement of examining ordinal 


consistency of judgment matrix . 
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Table 4 Judging matrix for the secondary parameters 
concering the injury rate and their weights 








U;5- P3j Рз Py P33 0 0 Weight 
Ру 1 1/3 1/5 0.0915 
Py 3 1 1/7 0. 1702 
P3 5 7 1 0.7383 


PAD ПП D] D] D] 0 Occurence in original production агеа P00 O 
000 O O Control in original production area] P330 0 0 0 0 0 
Disinfestation treatment before shipping] СК = 0.09«0.1(0 00000 
[] Meeting the requirement of examining ordinal consistency of judgment 
matrix. 


05 О000000000000000000000 
Table 5 Judging matrix for the secondary parameters 
concerning the survival rate and their weights 








О--Р Pa Ро Pas 00 Weight 
Ра 1 1/3 1/5 0.1047 
Ра 3 1 1/3 0.2583 
Раз 5 3 1 0.6370 


РАП U 0 0 Shipping period] POO O O O Conditions during shipping] 
Ра00 00 0 П 0 Limiting factor during shipping] СК = 0.03 « 0.1 [] 
U D UU 00 Meeting the requirement of examining ordinal consistency of 
judgment matrix. 
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Table 6 Judging matrix of the secondary parameters 


E 


concerning quarantine treatment and their weights 





03-Р5; P3 Ps Ps3 ПП Weight 
Ру 1 1/3 1/5 0.0972 
Ps 3 1 1/5 0.2021 
Ps 5 5 1 0.7007 


P400 0 0 0 0 Sampling percentage[] P0 0 O O Injury. rate in 
checking sample[] Ps 00 0 00 0 О Effects of quarantine treatmeni[] CR 
= 0.08«0.1 00000 0 0 Meeting the requirement of examining 
ordinal consistency of judgment matrix. 
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Table 7 Simulation results for different assessing parameter combination 
опоо 9000 0000 0000 0000 0099 ОО О сезаз 
00 00 0 0 000 0000 0000 0 ss . 
Parameter Я А Treatment ток MA Xe : rate in Quarantine П 
. Species of Volume of Occurrence Control in Shipping Shipping Limiting Sampling . А 
combi- р $ . А before : RS checking treatment Estimated 
ў imported ^ imported іп produc- production period condition factor percentage 3 
ев fruit fruit tion area — ared] %0 рот оссштепсф] %0 sample 0 %0 тазан 
| ] 0 %0 c 0 %П 
00 00 00 00 0 00 
l Favorite Large Medium те Not long Good Not long nove Hue Е Tode 
0000 
2 Геѕѕ ПП - " 81-90 91-99 ПП - ПП 1.6-2 11-30 91-99 0.4525 
: Large Medium Not long Good Not long 
favorite 
0000 
00 ПП 00 0 00 
3 Selective Eus Medium 81-90 91-99 болоб. Соба Not long 1.6-2 11-30 91-99 0.4443 
favorite z i 
00 00 00 00 0 00 
2 Favorite Very large Medium SW а Not long Good Not long hogz HER. о 
00 00 00 00 0 00 
2 Favorite Small Medium BS, SER Not long Good Not long d В eer ies 
000 
6 ПП | ПП Less 81-90 91-99 ПП р ОС 1.6-2 11-30 91-99 0.4578 
Favorite Large У Not long Good Not long 
medium 
00 00 00 00 0 00 
К Favorite Large Heavy go РА Notlong Сооа Not long ES 30 AM 0:4667 
00 00 00 00 0 00 
5 Favorite Large Medium JP. aLe Not long Good Not long En Lap coger COSS 
00 00 00 00 0 00 
Favorite Large Medium а ее Not long Good Not long бе? xc D D EE 
00 00 00 00 0 00 
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00 00 00 00 0 00 
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00 00 00 00 0 00 
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00 00 00 00 0 00 
е Favorite Large Medium SDN LR Not long Good Not long ы Н а 
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2 Favorite Large Medium СРО ИИ Not long | Good Not long 14052 ЫР ЧОРО 106324 
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